In the title dinuclear Nb V compound, [Nb 2 (C 44 H 28 N 4 ) 2 O 3 ], each Nb atom is seven-coordinated with three bridging O atoms and four N atoms from a chelating tetraphenylporphyrinate anion. The Nb-O bond lengths range from 1.757 (6) to 2.331 (6) Å , and the average (niobium-pyrrole N atom) distance is 2.239 Å . In the dinuclear molecule, the NbÁ Á ÁNb separation is 2.8200 (8) Å , and the dihedral angle between the two porphyrinate mean planes is 5.4 (1)
. Weak intermolecular C-HÁ Á Á interactions are present in the crystal structure.
Related literature
For a review of porphyrin complexes, see: Scheidt (2000) . For the synthesis of niobium(V) porphyrin derivatives, see: Johson & Scheidt (1978) ; Lecomte et al. (1979) . For comparative bond lengths, see: Allen et al. (1987) . For a description of the Cambridge Structural Database, see: Allen (2002) .
Experimental
Crystal data [Nb 2 (C 44 Table 1 Selected bond lengths (Å ).
Nb1-O1
1.876 (6) Nb1-O2
1.815 (6) Nb1-O3 2.331 (6) Nb1-N1 2.240 (7) Nb1-N2 2.228 (7) Nb1-N3 2.261 (7) Nb1-N4 2.224 (7)
Nb2-O1 2.019 (6) Nb2-O2 2.182 (6) Nb2-O3
1.757 (6) Nb2-N5 2.260 (7) Nb2-N6 2.226 (7) Nb2-N7 2.227 (7) Nb2-N8 2.246 (7) Table 2 Hydrogen-bond geometry (Å , ).
Cg1 and Cg2 are the centroids of the C27-benzene ring and N1-pyrrole ring, respectively. Tri--oxido-bis [(5,10,15,20-tetraphenylporphyrinato-4 et al., 1979) with R = 0.076 (space group Pccn). One year earlier, the room temperature crystal structure of this species was published (Johson & Scheidt, 1978) with R = 0.063 (space group Cc).
D-HÁ
The current redetermination of this Nb(V) porphyrin species at 180 K provides a slightly lower R value (R = 0.062 based on 8239 independent observed reflections) than the two reported structures.
The asymmetric unit of the structure of (I) contains one complex [Nb 2 O 3 (C 44 H 28 N 4 ) 2 ]. The average equatorial niobium-pyrrole N atom (Nb-N p ) distance in (I) is 2.239 (7) Å and each niobium is displaced by 1.01 Å from the 24 atome of the porphyrinato core.
As is clearly seen in Fig. 1 and Fig. 2 , the two niobium(V) porphyrin moieties are joined together by three bridging oxo ligand. Thus, each Nb V ion is seven-coordinated. Only one of the bridging oxo ligands forms a nearly symmetric bridge; the other two bridges are quite asymmetric. Unique Nb-O bond lenghts are listed in Table 1 . The distance between the two niobium(V) atoms is 2.8200 (8) Å. The two porphyrinato planes are not quite parallel; the dihedral angle between them is 5.4 (1)°. The two porphyrinato rings have a "slipped" configuration with respect to each other; the angles between the normals to the ring passing through the closest niobium atom and the Nb-Nb vector are 16° and 20°.
Experimental
A solution of NbCl 5 (1.50 g, 5.55 mmol) in benzonitrile (21 ml) was introduced under argon in a reactor. A solution of the tetraphenylporphyrin (TPP) (1.00 g, 1.62 mmol) in the same solvent (30 ml) was then added. The mixture was heated under reflux for four hours and then hydrolysed (2 ml of water). The resulting solid was chromatographed and recrystallized.
Refinement
H atoms were placed using assumed geometry with C-H = 0.93 Å. Displacement parameters of the H atoms were set to 1.2 times the isotropic equivalent for the bonded carbon atoms. Tri-µ-oxido-bis [(5,10,15,20-tetraphenylporphyrinato-κ 4 
N)niobium(V)]
Crystal data (4) 0.058 (7) 0.081 (9) 0.074 (9) −0.003 (6) 0.050 (7) 0.011 (7 
Hydrogen-bond geometry (Å, °)
Cg1 and Cg2 are the centroids of the C27-benzene ring and N1-pyrrole ring, respectively. 
